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Record earner compdsisg m additional syno-colour pattern and method and device 
for use with such record carder. 

5 



10 In the current Bhi*-ray Disc format accofding to the Blu-ray Disc standard 

CBlu-ray Disc System Desciqjtioii, Rewritable Poimat, part 1, B^c Format 
Specifications) 7 sync-colour patterns^ FSO to IS6, are defined (see Hguia 2), These 6 
bit syno-colour patterns (6-bIt sync ID in Hguie 2) coujply to the constcains of the 
17pp modulation code (d=l, fc=^ and RMTR;:=6). Moreover, for integii^ reasons these 

15 patterns are chosen mch that the Hanuning distance between tiieni is greater tiian cn: 
equal to 2. 

For certain applications it is advantageous to have an additional 8*^ sync colour 
pattem. For example such an additional sync-cclour could be required in the extension 
20 of the rewritable Blu-ray Disc standard to a ROM (Read Only Memory) version of 
this standard- Such an additional sync-colour bit pattem wotxld preferably dso have to 
conq)ly with the above mentioned constrains^ This appear to be difficult. 

It is an object of the jwesent invention to provide such an additional sync- 
25 colour bit pattern FS7, in addition to the existing 7 sync-colour patterns, which 
complies as good as possible to the above mentioned constrains. 



This object of the invention is achieved according to a first aspect of the 
inventicMi when the additional sync^solour pattern PS7 is chosen to be either 100 101 
30 or 010 101. 

This FS7 complies to the channel- and Hamming distance constraints but can 
generate a HMIR violation a® shown in the worst case pattem below: 

sync body FS7 data 

35 01 II 01 II 

#01 010 000 000 010 000 000 010 100 101 010 101 010 101 000 -> RMTR =:7 

Two emboifimenta are given to overcome this artefiact 

40 EKchjde the source data pattern 01 11 01 11 direcdybehindFS7, 

This Mdll add a small constraint on the source data, but this can easily be incorporated 
in the format because it vdll represent an address. When* for ejcample. the first bit of 
this byte is fixed to a 'X' the problem has been solved. 
Second ^ mbodtTYienf; 

45 Treat tile last nibble of FS7 as 'ir anddoflieRMlRsnbstituflonaccoxdingtoihe 
17FF coding rules on tiie data only. 
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sync body FS7 data 

^ ' *U* 01 II 01 11 

#01010 000 000010000000010 100101 010 101 010 101 000 ->RMma7 
svbstitutiaii 000000 

Now, the channel decoder can deted I® 7 and pesfotmllie inv^ 
unanibiguDusly. 

This object of the invention is adiieved according to a second a^ect of the 
10 bxvffiotion when the additional syoc^olour pattern is chosen to be eitiier 101 001» 
010X00 or 100 100. 

When the constraint of the Hammfng distance being greater than or eqnal to 2 
is released , several possible sync-coloixr patterns become available: 

IS 



20 



25 





Qg sync colonis 








000 OOX (F) 




101 


001 






100 OOX (B,B) 


s 


0X0 


001 


(FSliFS3,P55.PS6) 




001 001 (3/0,£.R) 














c 


001 


000 






101 000 (A/H) 










roe 


010 000 (B,C) 


1> 


100 


010 


(FS1,FS3,») 






B 


OQl 


010 


(FS1,FS5) 




010 010 (B,D,B«G) 


F 


000 


oip 


(FSO,FSA) 


FS4 


000 100 lC,lf,Kl 


G 


010 


xoo 


(FS1,H,X) 






fi 


100 


100 








X 


xoo 


101 








J 


010 


xoi 








K 


OQQ 


101 


(F0S,FS4) 



30 In the above table the existing sync-coloms FSO - FS6 are ord^d in a 

systematic way on tiie left On fhe light axe the possible additional sync-colouis 
patterns A - K. Between bracli^ts are shown the nei^bouring sync^olouis paUmi 
which flie at a Hanmiing digtance of 1 * 

Syoocolour pattexns A 101 001, G 010 100 and H 100 100 appear to have a 

35 Hamming distance of 1 to only of the one escisting sync-colour. These patterns are 

therefore prefened as additional sync-colour patterns FS7. An additional advantage of 
these patterns is the lack of a possible RMTR violation. 
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4.14 17PP Modulation for Rewritable data 

An tn© bits of tha Recording Frames excspt the Frame Syno are converted to modulation bte 
according to tha iTPP modutafion code. Thte Is an HLL(1,7) code, with runlengths a 2T and s 8T, and 
soma special properfles- PP means: Paitty preserve / Prohibit RMTI% 

- Parity Pt^erve: If the number of **r8 In the date bit stream ia aven, tfien ^so the number of "1 's !n 
the modulation bft stream is even, 

if the number of 'e in the data bit stream Is odd, then also the number of "I'e fri 

the modulation bft stream Is odd. 
Thte property makes ft easy to control the low^ifirequenoy content of the nacorded signal efftofenUy 
(see chapter 4.14^), 

• Prohibrt RMTR; the number of consscufive minimum wnlengths (2T) is limited to 6. 

Beoause of ttie low signal levels on minimum runlengths this improves the read-out performance. 

4w14,1 Bit conversion rules 

The table in Rgure 4*-20 defines the conversion mles from datet bits to modulation bhs. The data bffs 

shall be processed from the left to the right (msb's firs^ see Figure 4*1 9). Remaining bRs at ttie end of 

the Recording Frame sfmli be enoodsd according to the table for tsmnfnating bRs. 

A 1** tn the tables represente a trgaisffion in the recorded signal. The modulaBon bit stream (a 

converted to an NRZI Channel bft stream (see chapter 1.6^)« and subsequently recorded onto the 

disc 



data bits 


modujattoRbtts . 




00 00 00 00 


010 100 100 100 




00 00 10 oo 


000100 lOOlOO 




00 00 00 


010100 000 




00 00 01 


010100100 




00 0010 


000 100 000 




000011 


000 100 100 




00 01 


000100 




00 10 


010000 




0011 


010 100 




01 


010 




10 


001 




11 


000 
101 


if preceding modulation bits = )oc1 
if orecedincr modulation bits = xxD 




data bit pattern 
to be substituted 


substRuHng 
modulation btts 


condrtton Ibr substilutlon 


1101 11 


001 000 000 


If ne^ct modulalion bits ^ 010 



temiinating 
data btts 


tennlnaling 
modulsifon bits 




00 00 


010100 




00 


000 





FigurejE j 17PP modulation code conversion table 



KMM ^^mi I ^^10 05.11.2002 17:2 



BD Rewritable Format 
port 1: Basic Forrnai Specifications 



4»14.2 do-control procedure 

Because a •I" In tfi© modulation bit stream means a treinsitlon in the recorded signal, the polarity of 
this signal can l3a Inverted If an odd number of 'i^a la added to modulation bit stream in a 
controlled way. Because of the Parity Presence property of the 17PP modulation code, this te possible 
Just by in^rting additional bite Into the data bit stream and setting these to ''1'* if an inversion Is 
needed. 

In this way the accurpuiated PSV of the recorded signal can be minimized after each dc-controi blocic 
by setting tiie dc-comrol bit at the end of the pre^^ous dc^rttrol blocic to 'U'' or 'n" (see F^ure 4-ld). 

4.14^ Frame Sync 

The Physical Clustei^ consist of 1 6 Address Units, where each Address Unit contains 31 Ftecording 
Frames (see Rgure 4-2 and Rgure 4-19). 

A modulated Recording Frame ^rls with a Frame Sync consfsttng of SO channel bits. 

The main body of the Frame Syno is formed by a 24-bit pattern violating the 17PP modulation rules (2 

times runiengt? 9T)- 

The last 6 bits define a signaiiire, which identify 7 different Frame Syno patterns. The 6*bit signatures 
forthe Frame Sync IDs are selected eui^ that their distance with relation to transWon ehifte Is 2* 

If the lart dataUiB preceding the Frame Syno have been coded according to the termination table 
(see Rgure 4-20), then the first modulafion Wt of the Frame Syno #»! , eisa #s0 (see Rgure 4-21). 
The Frame Sync patterns are defined in terms of modulation bits. A in the table represents a 
transttion in the recorded signal. Before recording onto the diso the Frame Sync codes are converted 
to an NR23 Channel bit stream (see chapter 1,6.2). 



Svno number 


24-bltsvnobodv 


6>4dtsvnclD 


FSO 


#01 010 000 000 010 000 000 010 


000 001 


FS1 


#01 010 000 000 010 000 000 010 


010 010 


FS2 


«01 010 000 000 010 000 000 010 


101 000 


FS3 


#01 010 000 000 01 0 000 000 010 


100001 


FS4 


«01 010 000 000 010 000 000 010 


000 100 


FSS 


«01 010 000 000 010 000 000 010 


001 001 


F6S 


#01 010 000 000 010 003 000 010 


010 000 



Figure 30-bft Frame Sync codes 



Because 7 different Frame Syncs are InsufRdent to IdentBy 31 Recordlrtg Frames, each fteme Is 
[dantrfred by the combrnatfon of Its own Frame Sync and the Frame Sync of one of the preceding 
Recon:iing Frames. The mapping of these combinations can be made suQh» ttiat even with missing 
Frame Syncs f n 1 * 2 or S preceding framesj a Reaordlng Frame can still be identified by its own Frame 
Sync and tile last present Frame Syno (see Rgure 4-22). 

Reg Frame n-^ I Rea Frame n-a i Rec, Frame n-2 I Rea Frame n-1 i Re& Frame n 

Recording Frame n can be identified from the Frame Syno IDs oft 
Recording Frame n 4* Recording Frame rnl 
Recording Frame n + Recording Frame n-a 
Recording Frame n + Recording Frame n-3 
Recording Ftame n ReconJng Frame n-4 



Figure^^, - Identlfieafion of Recording Frames 
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The first Recording Frame of each Address Unft has a unique Frame Sync: F80. 
The other Frame Syncs are mapped as speolfled in Figure 4^^. 



Pramd number 


Prams Sync 


Frame number 


1 ■ ■ *M 1 ISP «vy 1 


0 
















1 


F=S1 


16 


FS5 


2 


PS2 


17 


FS3 


3 


f=S3 


18 


Fsa 


4 


FS3 


19 


FS2 


5 


FS1 


20 


FSB 


6 


FS4 


21 


FS6 


7 


FS1 


22 


FS5 


8 


FS5 


23 


FS1 


9 


FS5 


24 


FS1 


Id 


FS4 


25 


1^6 


11 


FS3 


26 


F82 


12 


FS4 


27 


FS6 


ia 


FS6 


28 


FS4 


14 


FS6 


29 


FS4 


IS 1 PS3 


SO 


Fsa 



F[gun& Mapping of the Frame Sync codes on the Recording Frames 



r. x<:/-xcj 



PHNL021134EPP 



6 



012 05.11.2002 
OS November 20Q2 



17:2 



CLAIMS: 



1 . Record c&m&s coiopif sing htfbxmalion according to a f onnat in yMcb sevoa 
sync-colour patterns ar^ deiSned, characfi&nsed in that liio format conipiise$ an 
additional sync-colour pattern which additional sync-colour pattern i& one of 100 101 

10 or 010 101. 

2. Record cameor comprising information according to a format in which seven 
sync-colour patterns are dejSned, characterised in that the fonxiat compnses an 
additional sync-colour patfiem which additional sync-colour pattern is one of 101 001> 

IS 010 100 or loom 

3. Afefhod of recording to or retrieving infomiatlon from a record carri^ 
according to claim 1 or 2. 

20 4 Device for rccoiding to or retdevinginforraationfi^ 
according to claim I or 2. 
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ABSTRACT 



The inveniion relates to a foamt on an optical lecotding medium, 'Wbich 
forcoat comprises m additional 8*'' sync-coloiir pattem cbosen fmm 100 101. 010 lOi 
101 001, 010 100 or 100 lOOw 
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